The inhibitory action of the antimigraine nonsteroidal anti-inflammatory drug naproxen on P2X3 receptor-mediated responses in rat trigeminal neurons.
Enhanced nociceptive firing in trigeminal ganglion neurons is a likely reason for migraine pain. In experimental migraine-like conditions induced by the calcitonin gene-related peptide (CGRP), P2X3 receptors abundantly expressed in trigeminal neurons are highly responsive to the excitatory action of extracellular ATP. In this study, we tested whether naproxen, a common antimigraine medicine, could affect the function of P2X3 receptors in the presence or absence of the algogen nerve growth factor (NGF), the level of which is elevated in patients with chronic migraine. We used calcium imaging and patch clamp recordings from rat trigeminal neurons, which were activated by a relative specific P2X3 agonist α,β-meATP or by high potassium-induced depolarization. In the absence of NGF, naproxen dose-dependently (0.1-1 mM) reduced intracellular calcium transients elicited by α,β-meATP. Naproxen also led to a slight, but significant, reduction in calcium transients induced by potassium ions, indicating the involvement of voltage-gated calcium channels. The inhibitory action of 1 mM naproxen was enhanced after NGF pretreatment, suggesting that P2X3 receptors in sensitized neurons are more susceptible to inhibition by high doses of this nonsteroidal anti-inflammatory drug (NSAID). Using patch clamp recordings from HEK293 cells expressing P2X3 receptors, we tested the direct action of naproxen on P2X3 receptor-mediated membrane currents. In clinically relevant concentrations of 0.5 mM, naproxen produced a use-dependent blocking effect on ATP receptors. Kinetic analysis suggests that naproxen inhibited P2X3 receptors via facilitation of fast desensitization, which determines current decay in the continuous presence of the agonist. In summary, we present a novel fast mechanism for the antimigraine action of naproxen, which can act in synergy with the cyclooxygenase inhibition to attenuate headaches.